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Pbarmacevticiil foriniilation of olanzapine 



The pVesent invention rela^ to phai^iaceutical composition containing a homogeneous 
mixture of (a) 2-methyl4.(4-xnethyl-l.pipera2inyl)-10H.tWeno [2,3.b]tl,5]benzodiazepme. 
in the following refuted to by its gen^a Same olariz'^ina. or a ph3nn«:euti«?ally acc^table 
sa3tAereo^(b)^amqnos^haride:^^^ • - • 

TechtdcalJUId .- • i. 

Olanzapine is an antagonist of dopamine at D-1 and D-2 receptors, and in addition has 
antimuscarinic anti-cholinergic properties and antagonist activities at 5HT-2 receptor sites. It 
also has antagonist activity at noradrenergic a-receptors. The compound is a potential 
neuroleptic wfth relaxant, amdolHic or anti-emetic properties, and is usefol in treating 
psychotic conditions such as schizophrenia, schizophreniform diseases and acute mama. At 
lower doses the compound is indicated for use in the treatment of mild amdety states. 

Teehnieal problem 

Due to moisture sensitive, metastable nature of olanzapine the formulation presenfly on the 
market requires several steps in technolo^cal preparation such as granulation, compression, 
sub coating and coating in order to assure protection of the active substance fiom motshire 
and Hgbt Such a technological pro«jess is technologically and economically demanding 
merefore exists a need to develop a stable formulation obtained by technologically and 
economically more acceptable process. 

According to pn»s«* mvention there is provided a formulrtion wHh Hgh *WH1y *«nt ftom 
phenomena of »nde«red tooolo«don ot poor dose urfformity. The fonnalations of fte 
p«seot invention can be pn^ared by a rimple ledmologicd process, such as direct 
compression. 

Tn BP 454436 Bl it is reported that phannaceutical compositions of olanzapme can be 
prepared by using conventional techniques. Hie active ingredient can be mixed with earner 
such as lactose, dextrose, sucrose, sorbitol, - mannitol. starches, gum acaxia, calcium 
phosphate, al^nates, t^canth, gelatin, syrup, melhyl cellulose 



benzoate, taic, in^kium stearate or mineral oil. In a sjpedfio w^ple is given a formulation 
prepared by grwiui'ation and comi^essing containing ma^esium stearate, nricrociystalHne ::. 
ceUulose. povidone and ste^ Depending on the nicthod of adimnistration. the compositions - - : 
may be formulated as tablets, capsules, .injection solutions for parenteral use, suspensions or,, 
elbdrs for qi^ use or s^^ 

H? 733367 Bl relates to a "stdjle sob'd ord" formulation cbmprising olaiizapine intimately 
mixed with a bulking agent, binder, disinte^ant, a dry binder and a lutmcant wherein such 
solid oral forrnulation is coated ^vith polymer. Coating v^h certain polymers is said to 

provide unifqrmityi..physical st^ilify and effectively prevents the undesired discoloration 

phenomenon in tiie formulatioa Ambient conditions, elevated temperatures and moist 
environment exacerbate tiie problem of discoloration which is believed to be particularly 
distaAing when a tablet foimtilation is administered to a psychotic patient. Process for 
preparation of the formulation comprises the steps of wet granulation, drying, blending witii 
additional exdpients and compression. The obtained cor«s are first sub-coated whh HPMC in 
order to avoid direct confept of active ingredient with polyethylene glycol and forther coated 
witti coated suspeijsion- In tiie desoiption it is pointed out tiiat olanzapine may form an 
undesired crystal form in the presence of certain solvents and excipients, tiierefore it is desired 
to prepare the formulation using a method wMch does not require dissolution of olanzapine 
substance. They believe that dry blend direct compression process or dry granulated process 
for preparing soUd oral formulations create a greater chance tiiat poor dose uniformity will 
occur. In light of tiie potent nature of olanzapine, consistent dose uniformity is imperative 
tiierefore tiiey used high shear aqueous wet granulation witii fluid bed drying as tiie most 
effective metiiod for prq)aring pharmaceutically elegant, stable, oral olanzapine formulations. 
Despite tiie feet that presence of solvents can cause the undesirable conversions tiiey could 
not avoid tiie use of wet granulation, tiiis ptx)blero has been successfiilly solved by tiie present 
invention. 

BP 830858 Al relates to formulation containing coated active ingredient Coating provides 
uniform, physical stability and effectively prevents tiie undesired discoloration phenomenon 
in tiie fomiulation. It is stated tiiat known formulation described in tJS 5229382, counterpart 
to EP 454436, shoWs tiie tendency of oWpine to undesirably discolor. They stated tiiat 



olanzapine uidergo^ undeirable discoloration when contacted with certain excipients 
including powder blends. '■ - 

In WO 98/11897 is disclosed a . formulation of olanzapine in fixed combination WT^h 

fluox^e comprising 1^^^ '^••t 
components ffl-e blended and compressed to iformtd^^ ~. . : 

Description of the ittvenUon — 

AccoTding to present invention it is disclosed a pharmaceutical formulation, comprising (a) as - 
active ingrediem2.methyl-4-(4-methyl-l^ P.3-t>]tl,5]benzodiazepine 
or a pharmaceutically acceptable sah thereof (b) a monosaccharide and/or oUgosaccharide, 
and (c) a polysaccharide. Components (b) and (c) serve as a diluent for the active ingredient. 
The formulations of the present invention preferably also contain a bmder, a disintegrating 
agent and a lubricant The foimulations of the present invention preferably h*ve the form of 
tablets. The term "tablet?* as used heran is intended to encompass compressed pharmaceutical 
dosage fonnulations of all shapes and sizes. Uncoated tablets are particularly preferred.. 
According to a preferred embodiment of the present invention the tablets are prepaied by 
direct compression. Puring our development we have found that discolorafion phenomenon 
is probably caused by formation of olanzapine hydrates, which have less intensive colour as 
olanzapin. In order to prevent formation of hydrates the process for the manufeclure of 
pharmaceutical formulation should be performed without using solvents. It was suiprisin^y 
found by the present inventors that stable pharmaceutical formulations comprising olanzapine 
as the active ingredient wWch do not show undesired discoloration and which have excellent 
dose unifonnity can be prepared by a simple direct compression process if olanzapine or a 
pharmaceutically acceptable salt thereof is first homogeneously mixed with certain excipients 
and then subjected to direct compression. Direct compression is preferably performed in tire 
absence of solvent. In view of tiie feet ti«t the excipients used by tiie present inventors are 
commonly used for manufectuiing tablets the finding tiiat tiiey allow the production of stable 
olanzapine formulations witiiout need for a coating or wet granulation was totally unexpected. 



The most Obvious ad^^ direct compression is. economy. Savings can occur in a ;, 

xiumbo- of ar^ including reduced proc^ng time and tlius reduced .laboi^.costsi: fewer : , 
•manufacturing steps ani. pieces of equipment, less process vdidation,. .a^^^^ 

consumption of power. - -'v^- ^^v'::;; 

The most significant ad>«ntage in term of tablet quality is of pro^c^sii^ votjic^tffie^^^^^ 
- for moisture and heat wMoh is ihh^cnt in most wet granul.^bn procedure^ and ^c.:^ym4^ : 
of high com^kdion pressures invbWed in produdig tablets by slugging or roll compa^on,. 
Such as process can improve the stability of tablet forinulations which contain to tiiemoishnre . ^ 
and temperature sensitive drug. 



It has been surprisingly found that the use of particular diluents, i.e. a mfarture of components 
(a) and (b), makes direct compression process to be applicable for the manufecture of 
olanzapine tablets demonstrating colour stability and dose uniformity. 

The term "direct compression" refers to a process wherein the various compounds of the 
tablet are mixed together, optionally miUed, aeved and tiien compressed into tablets. Mixing 
of tiie compounds may be achieved in one or more steps. For instance, tiie active ingredient 
may first be mixed witii a binder and tins mixture can tiian be combined with a imxture of tiie 
otiier ingredients. The whole process is preferably performed in tiie absence of solvent 

Suitable salts are for instance disclosed in EP 0 454 436 Bl- If not specified otiierwise all 
percentages herein are by weight and based on tiie total weight of tiie ta1>let The active 
ingredient is evenly distributed in a matrix formed by tiie otiier ingredients of tiie formulation. 
The tablete do not have a layered structure and, as noted above, are preferably uncoated. 
The formulations of tiie present invention may contain anhydrous forms of olanzapine which 
are disclosed e.g. in EP 0 733 635 Bl tiierein . designated as Fonn I and Form H; in US 
6348458 therein designated as Form HI, Fonn IV, Form V; in US 2002/0086993 Al 
tiiereindesignated as form- X. Olanz^ne used may also be in polymorphic form A of 
olanzajrine and olanzapine solvates, such as acetonitrile/metiiylene chloride/water, 
acetonitrileMater mixed solvates. 2rpropanol solvate, methylene chloride solvate lA,^ 
mefliylene chloride solvate IB as disclosed in pending patent application SI 200200175. AJso 
useful are hydrates of olanzapine which are disclosed e.g. inEP 831098 Bl tiierein designated 



m 



asfofinsB, D, E; ID WO 02/18390 thereia designated as mbnohydrate I and dihydrate t Also 
6kBM are Wvates' disclosed in EP 733634 iierdn designated ""^^S^V^^^v^^^ 
. mono ethanol solvate^ mono l-propanol solvate. : . .■./:-t'z :\ 

pianzai«ne is ekotive""ov«: a ^de .dosage'iaii^ 

dependent on the condition bdng treated. For example, ii lfie-.tt^t«neart-&f ,fdi#^^ 
' dosages of fi:onro.25 to 50 mg, preferably 1 to 30 mg. Mid most prefe?^^^^^ 
may be used. A once a day dosage is normally suiffident, although, divided, doses may. be 
administered A preferred tablet of the invention thus comprises 0-25 to 50 mg. preferably 1 to 
. . .30 mg and in particular ! to 20.ragolWpiiie .(wacdate^ , 

The preferred vreight of the tablets is 50 to lOOOmg. most preferably 100 to SOOmg. 

The fbrmulations of the invention preferably comprise from 40 to 80 wdght %, more 
preferably from 45 to 75 weight % and most preferably from 50 to 70.weight % of component 
(b); 10 to 40 weight %, more preferably from 15 to 30 weight % and most preferably from 15 
to 25 wdght % of component (c). According to a preferred embodiment the tablets of the 
invention comprise olanzapme or a pharmaceutically acceptable salt thereof as the only 
pharmaceutically active ingredient 

Component (b) is a monosaccharide, oligosaccharide or a mixture of monosaccharide and 
oligosaccharide. The terms "monosaccharide" and -oligosaccharide" are intended to also 
cover derivatives of monosaccharides and oligosaccharides, in particular tiie reduced and 
oxidised forms tiiereo^ such as sugar alcohols, e.g. sorbitol, monitol, lactitol. 
OUgosaccharides are compounds comprising 2 to 6, preferably 2 or 3 monosaccharide 
r^tdues. Carbohydrates comprising more tiian 6 monosaccharide residues are referred to as 
polysaccharides. 

Component (b) is preferably selected from tiie group consisting of lactose, sucrose, dextrose, 
sorbitol, manitol, lactitol, and nnxtures tiiereof According to.an especially preferred 
embodiment coponent (b) is lactose, more preferably aJpha-lactose and most Pre^X ^vh^- 



lactose monohydrate (Ph. fiUFJUSP-NF/IP): The^e cbm '1^'*^"^*?^.. " 

Component (c) is a polysaccharide, {preferably a poly^^liaride compiising^f^qm 200 to • . 

10 000 monosaccbaride residues, preferably '500 to 1^^^^ . 

preferabyl glucose residues. Compon^t (c) is^Pf^?^!???!^^^^ . 
ofst^cK suchaspregelatinizedstaircb, ceUidose and inixtur^ th^eof, - - . - 

Accordingto apaiticularly preferred embodiment component (c) is cellulose powder (Ph. 
Eur.). Although other fonns of cdlulose may be used^Jhese forms are usu^y not preferr^ • 
Microcrystalline cellulose for instance is relatively hygroscopic which may adversely affect 
the stability of the finished product. The same is true for modified starch. Trfjlets wHch do 
not contain microctystalline cellulose are preferred. 

Components (b) and (c) arc pieferably used m a ratio of 20 to 30 w«ght %, preferably 25 
weight % of component (c) and 70 to 80 weight %, pieferably 75 wdght % of component (b), 
based on the total weight of components (b) and (c). Particularly prefeixed is a mixture Of 75 
weight % of alpha-lactose monohydrate and 25 w«ght % cellulose powder (dry matter). 

Components (b) and (c) are preferably used in a premixed form, obtained for instance by 
mixing (b) and (c) and optionally water and spray-drying this mixture. The particles size 
distribution of components (b) and (c) or the prembced form of components (b) and (c) is 
preferably as follows: < 100 jim: max. 25 %; < 200 ^m: max. 65 %; < 400 ^m: miiu 98 %, 
detemuned by an air jet aieve. For the production of tablets of the present invention it .s 
preferred that the particle size of all exoipients is of the same degree. 

A prembced fomi of 75 wdght % alpha-lactose monohydrate and 25 weight % cellulose 
powder .-^ch can be used for pi^aring the tablets of Uie inveirtion is sold as Cdlactose®80 
by Meggle GmbH Wasserburg, Germany. 



In the tablets of the iiiv^on bompcttie^ addition to 

components (b) and (o) the table^ ^o'^PTif^^^^^^ P*""^^. 
d.c. grade and povidone (PVP), such as bros^-linked PVP;>^ . Vr , T?^ ' , . ; , . . 

The main benefits of the c^mb^' use of 

due to low legation tendfflicy/ix^ile^^^ - 
compressible active^ stable (^ri'siiency bria^oS/c^^ 

hardness, goodflowability providing Wgh^eight'coRsistency at wnoiistableting speeds. . 

Thephaimaceiitical formulations of *te pres^^^ . 
selected fiom a wide variety of excipients known in the pharmaceutical formulation art, such 
as disentegrants, binders, lubricants, and glidants. . . 

Suitable disintegrates are e.g. maize starch, sodium starch glycolate, crospovidone. 
carboxymethylcellulose sodium, croscannelose sodiuin. 

Suitable binders are starehes, cellulose, PVP. Cettactose has simultaneously a role of binder 
and dfluent and thus the use of an additional Under can be avoided if CeUactose is used in the 
tablets of the invention. Lubricant and glidanls e.g. siKca, colloidal anhydrous are used in the 
formulations of the invention in a usual standard way. 

The amounts of excipients used in the formulation axe for diluent from 20-90%, preferably 
from 50 to 85 weight %, for disintegrant up to 15%, preferably up to 10 weight %, binder of 
5-20%, preferably 5 to 15 weight %, lubricant 0,25-5%, preferably 0.5 to 3 weight %, glidant 
0,1-0,5%, preferably 0.2 to 0.5 weight %. 

In the preferred embodiment the formulation of the invention comprises 70-90% by weight of 
a premixed form of components (b) and (c) as defined above. 8-12% by weight of binder 
selected from pregelatinized staitih. 3-10% by weight of disintegrant selected from maize 
stardi, 0,3%-2 by weight of lubricant and 0,2-0,4% by weight of gjidant. 

Ih the state of the art it is stressed that due to a poteait We of olanzapme, consistent dose 
unifbrmhy is imperative, and that such uniformity is hardly obtained by direct compression. 
We have unexpectedly found out that despite tiie lovf dose of the active «>nipo"nd in the 
tablet according to present invention ^c^lieait dose uiiiformits? is obtamed which is shown by 
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analytical result of coAt^ jiiiiformity te^^ *^ 

1%. This is attribu^le tb good flbWaWH^^^^^^ pro^des 

for low wdght variation, RSb is ^i^/or less.^^^^^ vanoui c^mpr^ speeds. 

The uniforadty of the ^1)1^^ <fi^^««^ '^^^ described in 

Pharmac^ticd Dosage ^ormfc^ 

Schwartz (Edltore).!^^ OTdB^ pages 321 tb 325. 

The optinusatibn of tablet formulation is closely related to the intention to have the process of 

tablet manufacture as simple as A^??^^^^;^^ ^to^^^^^^^ ^ "^^ 

unnecessary expose a processed material with a heat or increased moistuie. According to 
pres«at invention we avoided the use of the solvents for granulation which may cause 
conversion to different poiymoiphic forms or hydrates and therefore avoid the moisture 
conditions under which olanzapine is nonstable, additionally any drying is required during the 
process therefore the use of elevated temperatures vMoh may cause discoloration is avcnded. 

The examples provided below are provided for the purposes of iUustration and are not to be 
construed as limiting the scope of the invention. 



Examples 
Example 1 



Olanzapine 


10.00 mg 


Microcrystalline cellulose • 


247.00 mg. 


Starch pregelatinized 


30.00 mg 


Sodium starch glycolate 


9.00 mg 


Silica, colloidal anhydrous 


1.00 mg 


Masnesium stearate ^ 


3.00 mg 



Olanzapine, starch pregelatimzed and sodimn starch glycolate were mixed together and 
miUed. WBcroctystalline cellulose, sUica, colloidal aiAydrous and magnesium stearate were 
aeved, blendedyrtth pi«mbrture of the drug and compressed into tablets. 
Stalultty results at test conditions: 



01««apin^ starch .i«^datimzed id..sodium:.star^^ glycolate were mixed together and 
miUed. Cellactose, silicsa, colloidal anhydrous and magnesium stearate were sieved and 
blended with pr«nixture of the drug.The compression nuxture was compressed into tablets. 
Stability resuhs at test conditions: 

> (1 momh, 40''a75%RH, open air): increase in total related compounds from 0.40% to 
1.63%. 



Example 3 



Olanzapine 


10.00 mg 


Cellactose 


227.00 mjE5 


Starch pregelatinized 


30.00 mg 


Maize starch ^ — 


9.00 mg 


Silica, coUoidal anhydrous 


1,00 mg 


Magnesium stearate 


3,00 mg 



Olanzapine and maize starch were mixed together and nulled. Cellactose. starch 
p««elatinizcd. siUca, coUoidal anhydrous were sieved and blended with piemixture of the 
drug. Magnesium.stearate was sieved and added to the mixture. The compression mixture was 

compressed into tablets. 
Stability results at test conditions: 

> (6 months. 40»C/75%m Al/OPA foil): increase in total related compounds from 0.10% 
toO.35%.-. 



A plm^aceuticS'fo^olati,^ «)mpri^' a homogeneous mbcUire of (a) olanzapine or . 
aptiafmaceudcaUy accept^^^^ . '^// ' v 'l 

monbScciaridea^^^ 

lie ph£macei5cal fttt^lati^^^ ■ 
co)nnpbnetit(b).: _ . _ . '. 



3... .. ^Theptianbaoeoticalformula^^^ ■.. 
wcaght % polysaccharide. 

4. ■ Thepharinaceati6alfonmilationofanyoneofclaimslto3addMonally^^^ 

(d) up to 15 weight % disintegrant 

5. Thfiphamaceaticalfomuladonofanyoneofolaimslto4addWoTUdlyco 

(e) 5 to 20 weight % tender. 

6. The pharmaceutical formulation of any one of claims 1 to 5 additionally con™pfiang (f) 
0.25 to 5 weight % lubricant. 

7. The pharmaceutical formulation of any one of claims 1 to 6 additionally comprisii^g 
(g) 0.1 to 0.5 weight % glidant. 

8. The pharmaceutical formulation of any one of claims 1 to 7 wherein component (b) is 
. selected fiom the group consisting of lactose, sucmse, dextrose, sorbitol, m^ 

lactito^ and mixtures thereof 



9. The pharmaceutical formulation of claim 8 wherein component (b) is lactose. 
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13. 



15. 



16. 



J7. 



The pharrriaceuticalfbmulati6nofclaim 12 comprising .- . 

70 to 90 wcdgHt % of a mixture of 20 to 30 weight % ceUulose and 70 to 80 weight % 



lactose . 

8 to 12 weight 9^ binder, 
3 to 10 wraght % disintegrairt; 
0.3 to 2 wdght % hibricant; and 
0.2 to 0.4 wei^ % glidant. 

14. The phannaceutical fonmdation of any one of claims 1 to 13 being obtainableby 
direct compression. 



The pharmaceutical formulation of any one of ddms 1 to 14 comprising olanzapine as 
the only phaimaceutically active ingredient 

The pharmaceutical formulation of any one of claims 1 to 15 having the finrm of an 
imcoated tablet. 

A pit>cess for preparing a stable phannaceutically soUd oral according to any one of 
daims 1 to 16 comprising combimng (a) oWpme or a phannaceutically acceptable 
salt thereof wit^ (b) a monosaccharide and/or oligosaccharide, (c) a polysacchande 
and opdonany one ormore of components (cQ to (g) foUowedby direct compression of 
the mixture into tablets in the absence of solvent. '^..^^X^:.'' ' 
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Sumxnaiy 



A pharmiiiii^ foiimila^^^ coniridng a hqmogeriepiis or a 

pharmaceuticany acceptable salt thereof as active ingredient, (b)'^ Tnono^c<^de a^^^^^ 

oligbsaccharide, (cfa^^^^^ ; ~ ;. 
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